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ITEM:

MOTOR/ERANE ASSEMBLY

FUNCTION:
LIGHTWEIGET REEL LATCH REACTS FLIGHT LOADS ON FAYLOAD VERTICAL TRUMMION
HELD EETWEEM TWC SPHERICAT, HALF BEARTINGS. REDUNDANT MOTORS ACT THROUGH
& UIFFERENTIAL AND GEARBOM TQ DRIVE THE LINKAGES, BALLSCREW AND SECCHDARY
FRAME. THE MOTORS INCORPCRATE INTEGCRAL PRAKE MECHANISMS AND ARE OON-
TROLLED BY POSITION SWITCHES LOCATED WITHIN THE ILATCH. TWQ A/C PHASES
ARE REQUIRED TO LIFT THE BRAFE AND POWER THE MOTOR., THERE ARE HO
SINGLE FAILURE MODES WHICH WOULD ALLOW A FREE WHEELING MOTOR AFTER
APPLICATION OF FPOWER.

FAILURE MODE:
BRAKE FATIS TO ENGAGE

CAUSE(3) :
ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBTECT/DEBRIS, DEFZCTIVE

PART/MATERIAL OR MANUFACTURING DEFECT, FATLURE/DEFLECTION OF INTERNAL
FART, ELECTRICAL FATLURE = COFEN, SHORT, ETC.

EFFECTS ON;
(A) SUBSYSTEM (B} INTERFACES (C)MISSION (D) CREW/VEOICLE

{A) FIRST FPAILURE ~ NONE, SECOND FAILURE - FAILURE OF ASSOCIATED MOTOR
WILL ALLOW THE REDUNDANT MOTOR TO BACKDRIVE THROUGH THE FAILED BRAKE AND
LATCH PFOSITIONING CAPABILITY WOULD BE LOST.

(B FIRST FAILURE — NONE. SECOND FAILURE - FAILURE OF ASSOCIATED MOTOR
WILL RESULT IN LOSS OF AGILITY TO DRIVE LATCH.

(C} FIRST FATLURE = NONE, SECOND FAIIURE - FAILURE OF ASSOCIATED MOTOR
WILL RESULT IN A POSSIBLE LOSS OF MISSION DUE TO IMABILITY TO RELEASE OR
RESTRAIN FAYLOAD.
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(D) FIRST FRILURE — NOWE. §SECOND FAILURE - = POSSIELE LOSS OF CREW/VEHICLE
DUE TO UNRESTRAINELD PAYLOAD LDURIMG ENTRY.

FAILS REDUNDANCY ECREEN "E® SINCE THERE IS NO VISTUAU QR INSTREUMENTED WAY
OF DETECTING A FAILURE OF THE MQTOR/ERAKE ASSEMBLY IN FLIGHT.

DISPOSITION & RATTIONALE:
{A) DESIGN (B)TEST (<) INSPECTION (D)FAILURE HISTORY (E)OPERATIONAL USE

{A) DESIGN
THE MOTOR HAS THE DESIGN REQUIREMENTS OF THREE FHASE, 400 HZ, AC
THDUCTION MOTOR AND INTEGRAL ERAKE THAT WILL EE USED IN A SDPACE EINVIRON-
MENT. THE MOTCE IS5 ENCILOSED WITH COVER TO EALCLUOE CONTAMINATION. IT Ha=
A FACTOR OF SAFETY OF 1.4 OVER LIMIT LOAD., MATERIAL AND PROCESS FOR THE
MOTOR ARE IN ACCORDANCE WITH MC3S5S-00%5. THIS MCOTOR IS SAME A5 USED ON
STANDARD (HEAVYWEIGHT) PAYLIOAD RETENTION LATSH WHICH HaS BEEN QUALIFIED
FOR OREITER EMVIRCONMENT AND QPERATION IN OREBITAL MISSTOMNS.

{B} TEST
ACCEPTARNCE TESTS: TIHE FOLLOWING TESTS ARE PERFORMED FOR ALL FLIGAT
ARTICLES AND WERE PERPORMED FOR EACH QUALIFTICATICN TEST ARTICLE:
VIBRATION = RANGE 20 TD 2,000 HZI MAXTIMNUM LEVEL CF O0.04 gi/HZ FROM 34 TO
350 HZ, ALL AXEE. THERMAL - STABILIZED RANCE FROM =180 DEC F To +255
DEG F. FUNCTIONAL TESTS CONDUCTED AT =40 DEG F, AMBIENT AND +253 DEG F.
LOADS/ATIGHNMENT - WERIFY RETENTION OF LATCHED POSTITION AT 20% LIMIT Loah,
AS WELL AS SPHERICAL BEARING TORQUE RESISTANCE AND TRAVEL LIMITS.
ELECTRICAL = VERIFY (WITHIN DESIGN LIMITS) CUNTINUITY, DIELECTRIC
STRENGTH, INSULATION RESISTANCI, AND SWITCH OPERATION.

QUALITICATION TESTS: THE FPOLLOWING IS A SUMMATICON OF TESTS CONDUCTED PIR
CR 44=544300=001 TO INCLUDE EOTH HATURAL AND THDUCED EMUWIROMMEMNTAL
EFFECTE TO THE LATCH ALSEMELY AND THE LATCH=-TO=ERIDGE/ TRUNNIOM
FRICTION/LOAD INTERFACE. FUNCTIONAL TESTS WERE CONDUCTED DURING AND
FOLLOWING EACH PHASE OF TESTING TU DETERMINE EFFECTS. ENVIRGHNMENTS
ACCEPTED BY ANALYSIS INCLODE FUNGUS, OZONE, SALT SPRAY, ACCELERATION,
SOLAR RADIATION (THERMAI, AND NUCLEAR), METEOROIDS, SAND AND DUST,
STORAGE, SAFETY FACTOR, RELIABTILITY, MAINTAINABILITY, MATERTIRLS AND
PROCESSES, ELECTRTICAL DESIGN AND SAFETY. CERTIFICATION BY SIMILARITY
THCLUDELD VACUDM, HOMIDITY, TRUNNION FRICTION AND EXPLOSIVE ATHMOSPHERE.
VIBRATION =~ QUALIFICATION ACCEPTANCE VIBRATION TEST (QAVT) RANGE OF 20 TO
2,000 HZ WITH MaAXIMUM LEVEL OF 0.067 g2/HZ AT B0 TC 350 EI, FOR ALL AJES.
FLIGHT VIBEATICN LEVEL — 20 TO 2,000 HZ WITH MANIMIUM LEVEL OF 0.0l g3/HZ
AT 100 TO 300 HZ, POR ALL AXES. SHOCE BENCH HANDLING TEST IN ACCORDANCE
WITH MIL-S5TD-810C METHOD 515.2 PROCEDURE V. THERMAL ~ STABILIZED RANGE
FROM =100 DEG F TO 275 DEG F. FUNCTTIONAL TESTS CONDUCTED AT =100 DEG F,
AMBIEFNT, AND +275 DEG F AT 10 ~5§ TORR, HUMIDITY. LOAD TESTS - EBY
ANALYSIS OR COMBINED AXIS LOADING To 140% LIMIT LoAD. LIFE CYCLE TESTS -
1,082 CYCLES IN ADDITION TO CYCLES CONDUCTEDR DURING QUALIFLCATION

TESTING WITH VARIQUS LOAD AND MOTCE CONDITIONS. TRUNMION/BRIDGE
INTERFACE FRICTION - SINCLE AND COMBINED AXIS LOADING UF TO LIMIT LOADING
IN BOTH DIRECTIONS THROUGEQUT THE ENTIRE TEMPERATURE RANGE, AS SPECIFIED _
IN THE INTERFACE CONTROL DOCUMENT. .
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OMRSD: GROUND TURNARQUMD INCLUDES RELEASE OPERATTON (SYSTEM 17, LATCH~-

ING OPFERATION (SYSTEM 1), RELEASE QPERATION (SYSTEM 2), AND LATCHING
OPERATION (SYSTEM 2).

{C} INSPECTTION

RECEIVING INSTECTIOCN

MATERIAL AND PROCESSE CERTIPICATIONS VERIFIED BY INSPECTION. INSPECTION
VERIFIES THAT A SAMPLE FROM EACH LOT OF MATERIAL IS SPECTROSCCPICALLY
ANALYZED TC VERIFY MATERIAL CHEMISTRY.

CONTAMIHATION CONTROL

ALL PARTS ARE CLEANED BETQRE ENTERING STOCK RCOM AND RECLEANED EEFORE
ENTERING CLEAN RCOM VERIFIED BY INSPECTION. INSPECTION VERIFIES THAT
PARTS ARE CLEANED TO LEVEL "VISIBLY CLEAN" OF MAGL110~301 PRIOR To
ASSEMBLY. MOQTOR/ERAKE ASSEMBLY IS ASEEMBLED IN A CLASS 14,000 CLEAN
ROOM, VERLFIED BY INSEECTION. )

ASSEMBLY / THESTALLATION
ALL PARTS ARE DIMENSIONALLY INSPECTED VERIFIED EY INSFECTICH. ASSEMELY

QPERATIONS ARE VERIFIED BY INSPECTION. RTV APPLICATICN TO KEEF MOTSTURE
QUT OF THE MOTOR IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES

HEAT TREATING AND SOLDERING IS VERIFIED BY INSPECTION. PASSIVATION OF
STAINLESS STEEL PARTS IS VEAIFIED EY INSPECTION. EXAMINATION OF SOLDER
JOINTS REFORE THEY ARE CLOSED UP AND SEALED IN WINDINGS I3 A MANDATORY
INSPECTION POINT. HEAT TREATING OF SHAFTS I3 VERIFIED BY HARLCNESS TEET.

TESTING

ATP (INCLUDING TESTING AT EXTREME TEMPERATURES, AT VARIOUS LOADS, AND AT
VARIOUS POSITIONS) IS VERIFIED PER PROCELDURE. WINDING RESISTANCE TEST I3
VERIFIED BY INSPECTION. HIGH POTENTIAL TEST IS VERTFTED BY INSFECTION.

HANDLING/PACKACING
HANDLING AND PACKRGING REQUIREMENTS ARE VERIFIED BY INSFECTION.

() PAIIDRE AYSTORY

THERE HAVE BEEM NO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD QR FLIGHT
FAILORES ASSOCIATED WITE THIS PATILORE MOUE.

(E} OPERATIONAL USE
HONE.



